Pex3p and Pex19p are key players in the posttranslational import of peroxisomal membrane proteins. New data suggest that these peroxins act in tandem, Pex19p as a cytosolic chaperone and import receptor for peroxisomal membrane proteins, and Pex3p as docking factor at the peroxisomal membrane.
were taken as evidence that Pex3p and Pex19p define essential components for peroxisome membrane protein sorting which seem to act in tandem.
But results that seem to contradict this notion have been reported for the pex3 and pex19 null mutants of the yeasts Pichia pastoris and Yarrowia lipolytica. In Pex19p-deficient P. pastoris cells, novel structures were detected that contained Pex3p but were distinct from remnants observed in many other pex mutants [8] . The pex19 null mutant of Y. lipolytica, although exhibiting a pex phenotype, was reported to have structures that even resembled wild-type peroxisomes [9] . And while Pex3p-deficient cells of P. pastoris were originally reported to lack peroxisomal remnants, a more recent analysis [10] revealed very small structures recognized by antibodies against various peroxisomal membrane proteins. Small vesicles were also observed in Pex3p-deficient cells of Y. lipolytica, but it was not shown whether they contained peroxisomal proteins [11] .
These conflicting data have led to several distinct suggestions for how Pex19p functions in membrane biogenesis: like Pex5p and Pex7p, as a cycling peroxisomal membrane protein import receptor [12] ; as a chaperone that stabilizes newly synthesized peroxisomal membrane proteins in the cytosol [12] ; as a facilitator of peroxisomal membrane protein insertion into the peroxisomal membrane [7] ; or as a factor that regulates the assembly/disassembly of peroxisomal membrane protein complexes already in this membrane [13] . As different as these suggestions are, they all are based on the unambiguous demonstration that Pex19p binds to a broad spectrum of peroxisomal membrane proteins. But there has been disagreement over whether Pex19p preferentially binds peroxisomal membrane proteins in the cytosol [12] or at the peroxisomal membrane [13] , and whether the binding sites for Pex19p on peroxisomal membrane proteins coincide with their mPTSs [14] .
Two recent papers [15, 16] have directly addressed these issues, with data that have led the authors to conclude that human cytosolic Pex19p has two functions in the sorting of peroxisomal membrane proteins: first, as a chaperone for peroxisomal membrane proteins; and second, as an import receptor. Furthermore, consistent with the assumption that Pex19p and Pex3p may act in tandem [4, 17] , evidence was obtained indicating that Pex3p provides the docking site for Pex19p at the peroxisomal membrane [16] . Consistent with this view, Pex3p is the only known peroxisomal membrane protein that shows Pex19p-independent insertion [15] .
The proposed bifunctional role of Pex19p is based on several observations: that it binds to and stabilizes newly synthesized peroxisomal membrane proteins in the cytoplasm; that it binds to the mPTS of multiple peroxisomal membrane proteins; and that it interacts with the hydrophobic domain of the mPTS of PMP34 [15] . In the second paper [16] , the same group convincingly shows that Pex3p has properties one would expect for a Pex19p docking factor: Pex3p is required for Pex19p to dock at peroxisomes, interacts specifically with Pex19p's docking domain, and does so via a conserved motif that is essential for this docking and for Pex3p function in general. Pex3p is also sufficient to dock Pex19p at heterologous organelles.
These results led Gould and colleagues [15, 16] 
